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Description 

[0001] The present invention relates to an improved 
wall, floor or ceiling and method of construction thereof. 

BACKGROUND ART 

[0002] There is a great demand in the building indus- 
try for a lightweight contemporary monolithic wall sys- 
tem as an alternative to traditional brick or block work at 
a more attractive price and offering greater design flex- 
ibility. There is also a great demand to reduce the time 
of construction of traditional masonry walling systems. 
[0003] There are many lightweight stucco or "ren- 
dered" masonry lookalike systems utilising traditional 
stud framing covered with sheeting materials and ren- 
dered or coated to achieve a masonry appearance. 
Whilst these systems give the appearance of masonry 
they do not achieve the "feel" or solidarity of masonry. 
[0004] There are also many masonry panel systems 
currently available. Generally, panels of this type are 
manufactured by filling the space between two adjacent 
fibre reinforced cement (FRC) sheets with a lightweight 
concrete core. These panel systems, however, are gen- 
erally constructed off-site and incur substantial transport 
costs. Further, the panel themselves are quite heavy 
and require cranage or considerable man handling to 
install. The panels are also inflexible with regard to de- 
sign, and are generally only being provided as a two- 
dimensional panel, leading to further costs for on-site 
cutting. 

[0005] Conventional on-site production of cast con- 
crete walls, floors or ceilings requires complex and bulky 
formwork, to define the desired wall, floor or ceiling 
which is then filled with a conventional concrete/aggre- 
gate mix. The heavy concrete/aggregate mix places 
substantial stress on formwork and is unsuitable to pro- 
duce lightweight walls, floors or ceilings. Further one 
has all the added difficulties associated with producing, 
transporting and installing such heavyweight material. 
[0006] International Patent Application WO-A-93 
2471 1 discloses a building wall constructed by casting 
a core of flowable, fibrous, foam cement mix between 
two thin panels of manufactured, exterior-grade fibre- 
glass reinforced cement board. The fibres in the fibre- 
foam cement filler interconnectingly penetrate into the 
holes in the glass reinforced fibre cement sheets. The 
fibres wrap around the closed cells in the foamed core. 
The outer surfaces of the cement board are sealed to 
reduce their porosity and prevent too rapid a migration 
of the fill materials into the boards. If a rapid migration 
occurred, a partial collapse of the foam cell structures 
of the poured : still uncured core fill could arise. 
[0007] It is an object of the present invention to over- 
come or substantially ameliorate at least some of the 
disadvantages of the prior art. 



SUMMARY OF THE INVENTION 

[0008] A method of constructing a wall, floor or ceiling 
in situ, wherein said method includes the steps of: erect- 
5 Ing a substantially rigid Internal frame defining front and 
rear faces of a wall, floor or ceiling; attaching fibre rein- 
forced cementitious sheets to said front and rear faces, 
to form a void therebetween; injecting a lightweight ag- 
gregate concrete slurry with a density between 200 kg/ 
10 m 3 and 1 800 kg/m 3 into said void; and allowing said con- 
crete slurry to set and cure and form a core; character- 
ised in that said sheets have a moisture absorbency rate 
of between 0.2 and 2 mm per hour to provide adherence 
of the core to the sheets by natural adherence of said 
15 concrete slurry to said sheets without substantially los- 
ing the structural integrity of the sheets during setting 
and curing. 

[0009] The present invention in a preferred form pro- 
vides a method for constructing walls, floors or ceilings 
which has greater flexibility than current prefabricated 
systems and which is easier and cheaper to use than 
current conventional on-site systems while still retaining 
the desired look and feel of masonry. 
[0010] Not all fibre reinforced cement sheets are suit- 
able forthe inventive process. Sheets which are suitable 
for use with the present inventive construction method 
are adapted to: 

(i) absorb sufficient moisture to provide natural ad- 
herence of the concrete to the sheets following cur- 
ing; and. 

(ii) substantially maintain their structural integrity 
during curing. 

[0011] Both the moisture permeability and/or thick- 
ness of the sheet(s) may be adjusted to meet these cri- 
teria. 

[0012] As will be clear to persons skilled in the art, 
when the water borne lightweight aggregate concrete 
slurry is poured into the void between the sheets, the 
FRC sheets will absorb a certain quantity of water. This 
absorption of water is required so that as the concrete 
firstly sets then cures it naturally adheres to the cemen- 
titious sheets. 

[0013] As the fibre cement sheets absorb moisture, 
they lose strength. If moisture absorption continues, the 
sheets may be weakened to such an extent that the 
weight of the slurry is sufficient to cause total loss of 
structural integrity of the sheets and escape of the ce- 
ment slurry from the void between the sheets. The 
present applicants have surprisingly found, however, 
that It is possible to provide sheets which absorb suffi- 
cient moisture to allow for natural adherence of the con- 
crete but which still substantially maintain their structural 
integrity during setting and curing of the concrete. This 
is particularly useful since it allows for production of 
lightweight walls, ceiling or floors on-site which give the 
solid feel and look of conventional masonry without the 
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need for additional formwork or reinforcement of the 
sheets. 

[0014] So called "low moisture permeability sheets" 
reinforced with cellulose fibres ! for example as dis- 
closed in WO 97/08111 , are particularly suitable for the 
method in accordance with the present invention. Such 
a low moisture permeability formulation reduces loss of 
strength due to moisture absorption quite dramatically 
as compared to conventional FRC sheets. 
[0015] It is known in the art that lightweight concrete 
for use in manufacture of building panels is typically 
made by adding either pre-made air/water chemical 
foam or expanded lightweight aggregate beads to a wa- 
ter borne cement slurry. Typically, the lightweight aggre- 
gate concrete slurry which may be used with the present 
inventive method may comprise 50-70% by volume of 
expanded polystyrene granulate, 20-40% of sand. 
5-1 5% of cement, 5-15% of water and 0-20% of fly ash, 
pulverised slag or other fine siliceous material. The den- 
sity of lightweight concrete typically ranges from 200 kg/ 
m 3 to 1 800 kg/m 3 . Correspondingly, normal weight con- 
crete has a density typically in the range 1 800 kg/m 3 to 
2600 kg/m 3 . 

[0016] Advantageously, additional material may also 
be included in the lightweight concrete slurry if the wall 
floor or ceiling is designed for a particular purpose eg 
fire retardant for fire resistant walls, floors, ceilings etc. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] So that the present invention may be more 
clearly understood, a preferred embodiment will now be 
described, by way of example only, with reference to the 
accompanying drawings in which :- 

Figure 1 is a perspective view of a frame suitable 
for use with a present inventive method 
Figure 2 is a perspective view of the frame of Figure 
1 clad in fibre reinforced cement sheets and 
Figures 3 and 3A are cross-sectional views through 
a complete wall, floor or ceiling as constructed by 
the present inventive method. 

MODES FOR CARRYING OUT THE INVENTION 

[0018] Turning firstly to Figure 1 , the first step in the 
inventive method is to provide a frame for the desired 
wall, floor or ceiling. The frame 10 is preferably con- 
structed using conventional light gauge load bearing 
steel frames. In this case, the frame 10 comprises bot- 
tom rail 20. top rail 30 connected by substantially verti- 
cally oriented spaced apart studs 40. 
[0019] Preferably each frame member has a mini- 
mum material thickness of 0.55 mm. In the embodiment 
shown, each frame member comprises an elongated 
"C" section channel member. Other cross-sections such 
as "Z", T are equally as suitable. Most preferably each 
frame member Includes a pair of parallel spaced apart 



flanges 41 , 42. These flanges not only serve to assist In 
attachment of the FRC sheets, as will be explained be- 
low, they also reinforce the wall, floor or ceiling. 
[0020] As shown in figure 2, the next step in the in- 

5 ventive method is to attach a number of fibre reinforced 
cement sheets 50 to the frame. These may be attached 
to the frame by any suitable mechanism however the 
applicants have found that screw fixing of the cement 
boards to the frame provides for reliable connection. 

io Glue may be applied to the frame to hold the FRC sheets 
in place while screw fixing the cement boards to the 
frames. Preferably, edge portions 51 , 52 or abutting 
sheets 50 are connected to a common stud 43. This re- 
duces relative movement between abutting edges of 

'5 sheets 50. 

[0021] The lightweight aggregate slurry to fill the void 
60 formed between the sheets has a nominal density 
between 200 and 1800 kg/m 3 most preferably around 
400-500 kg/m 3 . The lightweight cement slurry may be 

20 ofconventionalcomposition andean incorporate pulver- 
ised scrap polystyrene foam material ("grist") or expand- 
ed polystyrene beads, fly ash and/or other waste mate- 
rials thereby providing useful recycling of waste prod- 
ucts. Most preferably, the lightweight slurry has a low 

25 moisture content eg 50% water or less by weight. An 
example of a suitable lightweight concrete slurry com- 
position is as follows. One cubic metre of slurry includes: 

120 kg of cement 
30 1 60 kg of fly ash 

1m 3 of polystyrene granulate 

4 litres of air entraining agent, and 

approximately 150 litres of water 

35 [0022] Generally, a concrete agitator containing the 
cement/fly ash slurry will arrive on-site. To this is added 
the air entrainer which is mixed for an appropriate time 
eg two minutes. The polystyrene may then be added to 
the aerated slurry and while mixing, sufficient water add- 

40 ed such that the resulting slurry will sit as a ball in the 
palm of the hand but readily flow if the hand is shaken 
slightly. 

[0023] An alternative simpler method of producing a 
suitable concrete composition for use in the inventive 

45 method involves mixing 6 parts by volume of EPS (ex- 
panded polystyrene), 3 parts sand, 1 part cement and 
1 part water. This slurry may be mixed on-site optionally 
with a foaming agent or air entrainer. 
[0024] The slurry can be injected into the frame cavity 

50 through holes in the top plate 30 or by holes in the fibre 
cement sheeting 50. After pouring the cement slurry, the 
fibre reinforced cement sheets absorb moisture tempo- 
rarily loosing their strength. The fibre reinforced cement 
sheets are chosen such that they absorb sufficient mois- 

55 ture to provide for natural adherence of the concrete but 
maintain their structural integrity during curing. As dis- 
cussed above, it is preferred that the low moisture per- 
meability fibre reinforced cement sheets, as exemplified 
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in WO 97/08111, are used with inventive method. Such 
sheets preferably comprise an autoclaved cured reac- 
tion product of metakaolin, Portland cement, crystalline 
siliceous material and water along with other suitable 
additives such as cellulose fibre reinforcement. $ 
[0025] Alternatively, low density sheets may be used. 
Low density boards typically have a density lower than 
1 200 kg/m 3 preferably 800-900 kg/m 3 . Such low density 
sheets may absorb a greater amount of moisture than 
the abovementioned low permeability sheets however, io 
such low density sheets are lighter and accordingly 
thicker sheets may be used thereby ensuring retention 
of their structural integrity during curing of the concrete. 
[0026] For a wall with stud centres placed 300 mm 
apart, the preferred minimum thickness of the sheets, 15 
using conventional fibre reinforced cement sheets, is 6 
mm. Using the abovementioned low permeability or low 
density boards the preferred minimum is also 6 mm. 
[0027] If we space the studs further apart however, 
for example to 400 mm, the thickness of the convention- 20 
al fibre reinforced sheets must be increased to at least 
9 mm. Surprisingly, however, the applicant has found 
that when using the abovementioned low permeability 
and low density boards, 6 mm thick board is still ade- 
quate to absorb sufficient moisture for adhesion of the 25 
concrete and maintain structural integrity during setting 
and curing of the concrete. By using such 6 mm thick- 
ness low permeability or low density board, it is possible 
to space the studs further apart thereby providing a sub- 
stantial reduction in both material and labour costs. 30 
[0028] To provide adequate adhesion of the cured 
concrete and front and rear facing sheets 50, the sheets 
must absorb sufficient moisture. To test this moisture 
permeability, a sample of the intended facing sheet 50 
is attached to the lower end of a vertical tube 50 mm in 35 
diameter. A 1 .22 m high column of water is maintained 
in the tube and the moisture passing through the sheet 
over a 48 hour period is measured. For the conventional 
6 mm sheet, the water permeation rate was 1 -2 mm per 
hour. For the 6 mm low permeability sheet it was 0.5-1 40 
mm per hour and for the 6 mm low density sheet it was 
0.2-0.5 mm per hour. Each of these sheets has ade- 
quate moisture permeability to provide for adhesion of 
the sheet to the cured concrete. 

[0029] The lightweight concrete should be pumped ^ 
slowly into the void as a high flow rate will exert exces- 
sive pressure on the fibre reinforced cement sheets and 
vacant pockets may form in the wall cavity. It is not nec- 
essary to vibrate the lightweight concrete. Light tapping 
on the wall is all that should be required for compaction, so 
[0030] In another embodiment, the void may be filled 
in various stages. To explain, in order to reduce the 
weight to be supported by the moist fibre cement sheets, 
the void may be only partially filled eg. bottom one third 
and allowed to cure after which the middle one third may ss 
be filled and cured followed by the top third. 
[0031] As shown in Figure 3. the lightweight aggre- 
gate slurry entirely fills the void between the fibre rein- 



forced sheets thereby providing a wall, ceiling or floor 
which is not only lightweight but looks and feels like con- 
ventional masonry. 

[0032] In the embodiment shown the sheets 50 at- 
tached to the front and rear faces of the frame are stag- 
gered ie. off-set relative to each other. This is not essen- 
tial to the invention and the sheets may equally be in 
relative alignment such that the edge portions 51 ,52 of 
respective front and rear facing sheets are attached to 
common studs 43. 

[0033] Further, in a preferred embodiment, the edge 
portions 51,52 are rebated as shown in Figure 3A. A 
suitable joining compound 55 covers any gap between 
adjoining sheets, and a strip of reinforced tape 56 or sim- 
ilar then placed across the join and embedded in the 
joining compound. 

[0034] Generally, the concrete should have fully cured 
within approximately 7 days of filling. At this time, any 
remaining pockets may be filled with further lightweight 
concrete slurry or cornice adhesive and genera) finish- 
ing of the wall, floor or ceiling completed. 
[0035] The inventive method does not involve any 
new building trades or skills and is substantially faster 
than traditional masonry systems. The lightweight com- 
ponents used in the inventive method reduce transport 
and cranage costs and are infinitely flexible in terms of 
designs. There is no factory operation to produce panels 
or special components and ail walls, floors or ceilings 
can be produces on-site. Of course, if designed as such, 
steel frames can be fully or partially completed prior to 
installation and brought to the construction site for clad- 
ding with the fibre reinforced cement sheets. 
[0036] The lightweight concrete slurry may be of con- 
ventional composition and can incorporate scrap poly- 
styrene, fly ash and other waste materials thereby pro- 
viding useful recycling of waste products. Since the 
sluny penetrates and bonds to the fibre reinforced ce- 
ment sheets, the wall sheeting itself is stabilised thereby 
minimising subsequent movements due to thermal and 
moisture effects. This enables simpler sheet stopping 
compounds to be used and reduces the likelihood of 
joint cracking between the sheets. Although the inven- 
tion has been described with reference to the specific 
examples it will be understood by those skilled in the art 
that the invention may be embodied in many other forms 
as described by the appended claims. 



Claims 

1. A method of constructing a wall, floor or ceiling in 
situ, wherein said method includes the steps of: 

erecting a substantially rigid internal frame (10) 
defining front and rear faces of a wall, floor or 
ceiling; 

attaching fibre reinforced cementitious sheets 
(50) to said front and rear faces, to form a void 
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(60) therebetween; 

injecting a lightweight aggregate concrete slur- 
ry with a density between 200 kg/m 3 and 1 800 
kg/m 3 into said void (60); 
and allowing said concrete slurry to set and 
cure and form a core; 

characterised in that said sheets (50) have 
a moisture absorbency rate of between 0.2 and 2 
mm per hour to provide adherence of the core to 
the sheets (50) by natural adherence of said con- 
crete slurry to said sheets without substantially los- 
ing the structural integrity of the sheets (50) during 
setting and curing. 

2. A method according to claim 1 wherein the light- 
weight aggregate concrete slurry includes expand- 
ed polystyrene granulate. 

3. A method according to claim 1 or claim 2 wherein 
the selected cementitious sheets are reinforced 
with cellulose fibres. 

4. A method of constructing a wall, floor or ceiling in 
situ as claimed in any preceding claim wherein the 
void (60) is substantially filled with lightweight ag- 
gregate concrete slurry. 

5. A method of constructing a wall, floor or ceiling in 
situ as claimed in any one of the preceding claims 
wherein the void (60) is filled in stages by repeatedly 
filling a portion of the void (60) with a lightweight 
aggregate concrete slurry and allowing that portion 
to cure prior to filling another portion of the void (60). 

6. A method of constructing a wall, floor or ceiling in 
situ as claimed in any one of the preceding claims, 
wherein said frame (10) is constructed utilising tra- 
ditional metal frame studs (40). 

7. A method of constructing a wail, floor or ceiling in 
situ as claimed in claim 6, wherein said frame studs 
(40) can be box section , "C" shaped channel section 
or other section shapes such as T' section. "I" etc. 

6. A method of constructing a wall, floor or ceiling in 
situ as claimed in claim 6 or claim 7, wherein said 
frame stud (40) includes a plurality of parallel 
spaced apart flanges (41 , 42) connected by a web, 
such that in use said flanges (41 , 42) extend sub- 
stantially adjacent and parallel to a respective front 
or rear facing sheet. 

9. A method as claimed in any one of the preceding 
claims wherein the reinforced cementitious sheets 
(50) are chemically fastened to said frame (10). 

10. A method as claimed in any one of the preceding 



claims wherein said reinforced cementitious sheets 
(50) are mechanically fastened to said frame (10). 

11. A method of constructing a wall, floor or ceiling in 
5 situ as claimed In any one of the preceding claims, 

wherein said lightweight concrete slurry includes a 
moisture content of 50% or less water 

12. A method of constructing a wall, floor or ceiling in 
10 situ as claimed in any one of the preceding claims, 

wherein said concrete slurry includes foaming 
agents, air entrainers and/or lightweight aggregate 
material such as polystyrene beads, fly ash and/or 
other waste materials. 

15 

13. A method of constructing a wall, floor or ceiling in 
situ as claimed in any one of the preceding claims, 
wherein said lightweight aggregate slurry has a 
nominal density between 400 kg/m 3 and 500 kg/m 3 . 

20 

14. A method of constructing a wall, floor or ceiling in 
situ as claimed in any one of the preceding claims, 
wherein each cubic metre of lightweight concrete 
slurry comprises about 120 kg of cement, about 160 

2S kg of fly ash, about 1 m 3 expanded polystyrene 
granulate, about 4 litres of air entraining agent and 
about 150 litres of water. 

15. A method as claimed in any one of the preceding 
30 claims wherein said lightweight aggregate concrete 

slurry comprises 

50-70% by volume of expanded polystyrene 
granulate 
35 20-40% sand 

5-1 5% cement 
5-15% water, and 

0-20% fly ash; pulverised slag or other fine sil- 
iceous material. 

40 

16. A method of constructing a wall, floor or ceiling in 
situ as claimed in any one of the preceding claims, 
wherein said sheets (50) are constructed from low 
density fibre reinforced cement having a density be- 

45 low 1200 kg/m 3 

17. A method of constructing a wall, floor or ceiling in 
situ as claimed in any one of the preceding claims, 
wherein said sheets (50) are constructed from low 

50 moisture permeability sheets as hereinbefore de- 
scribed. 

18. A wall obtainable by the construction method as 
claimed in any one of claims 1 to 17. 

55 
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PatentansprOche 

1. Verfahren zum Konstruieren einer Wand, eines 
FuBbodens oder einer Decke in situ, wobei das Ver- 
fahren die Schritte aufweist: 

Errichten eines im Wesentlichen festen inneren 
Rahmens (1 0), der Vorder- und Ruckseite einer 
Wand, eines FuBbodens oder einer Decke de- 
finiert; 

Anbringen von faserverstarkten zementosen 
Tafeln (50) an der Vorder- und Ruckseite, um 
dazwischen einen Hohlraum (60) zu bilden; 

Injizieren eines Leichtbetonbreis mit einer 
Dichte zwischen 200 kg/m 3 und 1800 kg/m 3 in 
den Hohlraum (60); 

und Zuiassen, dass sich der Betonbrei setzt 
und aushartet und einen Kern bildet; 

dadurch gekennzeichnet, dass die Tafeln (50) ei- 
ne Feuchtigkeitsaufnahmef&higkeitsrate von zwi- 
schen 0,2 und 2 mm pro Stunde haben, um fur ein 
Haftvermogen des Kerns an den Tafeln (50) durch 
naturtiches Haften des Betonbreis an den Tafeln zu 
sorgen, ohne die strukturelle Integrrtat der Tafeln 
(50) wahrend des Setzens und Aushartens wesent- 
lich zu verlieren. 

2. Verfahren nach Anspruch 1 , wobei der Leichtbeton- 
brei Granulat aus expandiertem Polystyrol auf- 
weist. 

3. Verfahren nach Anspruch 1 oder 2, wobei die aus- 
gewahlten zementosen Tafeln mit Zellulosefasern 
verstarkt sind. 

4. Verfahren zum Konstruieren einer Wand, eines 
FuBbodens oder einer Decke in situ nach einem der 
vorhergehenden Anspruche, wobei der Hohlraum 
(60) im Wesentlichen mit Leichtbetonbrei gefullt 
wird. 

5. Verfahren zum Konstruieren einer Wand, eines 
FuBbodens oder einer Decke in situ nach einem der 
vorhergehenden Anspruche, wobei der Hohlraum 
(60) in Stufen gefullt wird, indem wiederholt ein Tell 
des Hohlraums (60) mit Leichtbetonbrei gefullt wird 
und zugelassen wird, dassdieserTeil aushartet, be- 
vor ein weitererTeil des Hohlraums (60) gefullt wird. 

6. Verfahren zum Konstruieren einer Wand, eines 
FuBbodens oder einer Decke In situ nach einem der 
vorhergehenden Anspruche, wobei der Rahmen 
(10) unter Verwendung herkommlicher Metallrah- 
menstfinder (40) konstruiert wird. 



7. Verfahren zum Konstruieren einer Wand, eines 
FuBbodens oder einer Decke in situ nach Anspruch 
6, wobei die Rahmenstander (40) von Kastenquer- 
schnitt, von "CMormigem Kanalquerschnitt oder 

5 anderen Querschnittsformen wie T'-Querschnltt, 
T-Querschnitt, usw. sein konnen. 

8. Verfahren zum Konstruieren einer Wand, eines 
FuBbodens Oder einer Decke in situ nach Anspruch 

w 6 oder Anspruch 7, wobei der Rahmenstander (40) 
elne Anzahl paralleler, beabstandeter Flansche 
(41 , 42) aufweist, die durch einen Steg verbunden 
sind, so dass sich die Flansche (41 , 42) bei Benut- 
zung Im Wesentlichen benachbart und parallel zu 
'5 einer jeweiligen an der Vorder- oder Ruckseite ge- 
genuberliegenden Tafel erstrekken. 

9. Verfahren nach einem der vorhergehenden Anspru- 
che, wobei die verstarkten zementosen Tafeln (50) 

20 chemlsch an dem Rahmen (1 0) befestigt werden. 

10. Verfahren nach einem der vorhergehenden Anspru- 
che, wobei die verstarkten zementosen Tafeln (50) 
mechanlsch an dem Rahmen (10) befestigt werden. 

25 

11. Verfahren zum Konstruieren einer Wand, eines 
FuBbodens oder einer Decke in situ nach einem der 
vorhergehenden Anspruche, wobei der Leichtbe- 
tonbrei einen Feuchtigkeitsgehalt von 50% oder 

30 weniger Wasser enthait. 

12. Verfahren zum Konstruieren einer Wand, eines 
FuBbodens oder einer Decke in situ nach einem der 
vorhergehenden Anspruche, wobei der Betonbrei 

35 Schaummittel, Luftmitnehmer und/oder leichtes Zu- 
schlagsstoffmaterial wie Polystyrolperlen, Flug- 
asche und/oder andere Wertstoff material ien auf- 
weist. 

40 13. Verfahren zum Konstruieren einer Wand, eines 
FuBbodens oder einer Decke in situ nach einem der 
vorhergehenden Anspruche, wobei der Leichtbe- 
tonbrei eine Nenndichte zwischen 400 kg/m 3 und 
500 kg/m 3 hat. 

45 

14. Verfahren zum Konstruieren einer Wand, eines 
FuBbodens oder einer Decke in situ nach einem der 
vorhergehenden Anspruche, wobei jeder Kubikme- 
ter des Leichtbetonbreis etwa 120 kg Zement, etwa 

50 1 60 kg Flugasche, etwa 1 m 3 expandiertes Polysty- 
rolgranulat, etwa 4 Liter Luftmitnahmemittel und et- 
wa 1 50 Liter Wasser aufweist. 

15. Verfahren nach einem der vorhergehenden Anspru- 
ss che, wobei der Leichtbetonbrei aufweist: 

50-70 Volumen-% expandiertes Polystyrolgra- 
nulat 



25 



30 



10 



15 



6 



11 



EP 0 943 040 B1 



12 



20-40 % Sand 
5-15 %Zement 
5-15 % Wasser und 

0-20 % Flugasche, pulverisierte Schlacke Oder 
andere sillziumhaltige Feinmaterialien. 

16. Verfahren zum Konstruieren einer Wand, eines 
FuBbodens Oder einer Decke In situ nach elnem der 
vorhergehenden Anspruche, wobei die Tafeln (50) 
aus faserverstarktem Zement niedriger Dichte mit 
einer Dichte unterhalb von 1200 kg/m 3 konstrulert 
sind. 

17. Verfahren zum Konstruieren einer Wand, eines 
FuGbodens oder einer Decke in situ nach einem der 
vorhergehenden Anspruche, wobei die Tafeln (50) 
aus Tafeln von geringer Feuchtigkeitspermeabilit&t 
konstmiert sind, wie zuvor beschrieben. 

18. Wand, die durch das Konstruktionsverfahren nach 
einem der Anspruche 1 bis 17 erhaltlich ist. 



Revendications 

1 . Precede de construction d'un mur, d'un plancher ou 
d'un plafond sur site, dans lequel ledit proc6d6 com- 
prend les etapes consistant & : 

6riger un cadre interieur sensiblement riglde 
(10) definissant les faces avant et arriere d'un 
mur, d'un plancher ou d'un plafond ; 
fixer des plaques cimentaires renforc6es en fi- 
bres (50) auxdites faces avant et arriere afin de 
former un vide (60) entre elles ; 
injecter un coulis de b6ton agglom6r6 I6ger 
ayant une density comprise entre 200 kg/m 3 et 
1 800 kg/m 3 k l'inte>ieur dudit vide (60) ; 
et permettre audit coulis de b6ton de faire prise 
et de durcir et de former une ame ; 

caracterise en ce que lesdites plaques (50) 
pr6sentent un taux de capacit6 d'absorption d'hu- 
midite comprise entre 0,2 et 2 mm par heure afin de 
procurer une adherence de I'Sme aux plaques (50) 
par adherence naturelle dudit coulis de b6ton auxdi- 
tes plaques sans perdre sensiblement I'integrite 
structurelle des plaques (50) pendant la prise et le 
durcissement. 

2. Proc6d6 selon la revendication 1, dans lequel le 
coulis de b6ton agglom6r6 comprend des granule^ 
de polystyrene expanse. 

3. Proc6d6 selon la revendication 1 ou 2, dans lequel 
les plaques cimentaires s6lectionn6es sont renfor- 
cees avec des fibres de cellulose. 



4. Proc6d6 de construction d'un mur, d'un plancher ou 
d'un plafond sur site selon Tune quelconque des re- 
vendications precede ntes, dans lequel le vide (60) 
est sensiblement rempli de coulis de b6ton agglo- 

5 mere* teger. 

5. Proc6d6 de construction d'un mur, d'un plancher ou 
d'un plafond sur site selon Tune quelconque des re- 
vendications pr£c6dentes, dans lequel le vide (60) 

10 est rempli par etapes en remplissant de maniere r6- 
p6t6e une partie du vide (60) avec un coulis de be- 
ton agglomerg leger et en permettant a cette partie 
de durcir avant de remplir une autre partie du vide 
(60). 

15 

6. Procede* de construction d'un mur, d'un plancher ou 
d'un plafond sur site selon Tune quelconque des re- 
vendications precedentes, dans lequel ledit cadre 
(10) est construit en utilisant des goujons de cadre 

20 metallique conventionneis (40). 

7. Proc&tede construction d'un mur, d'un plancher ou 
d'un plafond sur site selon la revendication 6, dans 
lequel lesdits goujons de cadre (40) peuvent avoir 

25 une section en forme de boTte, en forme de canal 
en C ou en d'autres formes telle qu'en Z, en I. etc. 

8. Proced§ de construction d'un mur, d'un plancher ou 
d'un plafond sur site selon la revendication 6 ou 7, 

30 dans lequel ledit goujon de cadre (40) comprend 
une plural ite" de brides espacees paralleles (41 , 42) 
relives par une bande, de telle maniere qu'en utili- 
sation, lesdites brides (41 , 42) s'^tendent sensible- 
ment adjacentes et paralleles & une plaque respec- 
ts tive faisant face k I'avant ou a I'arriere. 

9. Proced6 selon I'une quelconque des revendications 
pr&c£dentes. dans lequel les plaques cimentaires 
renforc6es (50) sont fix6es chimiquement audit ca- 

40 dre(10). 

10. Procede" selon Tune quelconque des revendications 
precedentes, dans lequel lesdites plaques cimen- 
taires renforcees (50) sont fixees m^caniquement 

45 audit cadre (10). 

1 1 . Proced6 de construction d'un mur, d'un plancher ou 
d'un plafond sur site selon i'une quelconque des re- 
vendications pr6c6dentes, dans lequel ledit coulis 

so de beton comprend une teneur en humidity de 50 
% ou moins d'eau. 

12. Proc6d£de construction d'un mur, d'un plancher ou 
d'un plafond sur site selon I'une quelconque des re- 

55 vendications precedentes, dans lequel ledit coulis 
de b6ton comprend des agents moussants, des en- 
trameurs d'air et/ou un materiau agglome>6 I6ger 
tel que des billes de polystyrene, de la cendre vo- 
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lante et/ou d'autres d6chets. 

13. Procede de construction d'un mur. d'un plancher ou 
d'un plafond sur site selon Tune quelconque des re- 
vendications precedentes, dans lequel ledit coulis s 
de beton agglomerS a une densite nominale com- 
prise entre 400 kg/m 3 et 500 kg/m 3 . 

14. Procede de construction d'un mur, d'un plancher ou 
d'un plafond sur site selon Tune quelconque des re- 10 
vendications pr6c6dentes, dans lequel chaque me- 
tre cube de coulis de beton leger comprend environ 
120 kg de ciment, environ 160 kg de cendres vo- 
lantes, environ 1 m 3 de granules de polystyrene ex- 
panse, environ 4 litres d'agententratneur d'air et en- 15 
viron 150 litres d'eau. 

15. Procede selon Tune quelconque des revendications 
precedentes, dans lequel ledit coulis de beton ag- 
glomere leger comprend 20 

50 a 70 % en volume de granules de polysty- 
rene expanse 
20 a 40 % de sable 

5 a 15% de ciment 25 
5 a 15% d'eau, et 

0 a 20 % de cendres voiantes, de scories pul- 
verisees ou d'autre matiere siliceuse fine. 

16. Procede de construction d'un mur, d'un plancher ou 20 
d'un plafond sur site selon Tune quelconque des re- 
vendications precedentes : dans iequel lesdites pla- 
ques (50) sont construites a partir de ciment renfor- 

ce en fibres a faible density presentant une densite 
inferieure a 1 200 kg/m 3 . 35 

17. Procede de construction d'un mur, d'un plancher ou 
d'un plafond sur site selon I'une quelconque des re- 
vendications precedentes, dans lequel lesdites pla- 
ques (50) sont construites a partir de plaques a fai- 40 
ble permeability a I'humidite tel que decrit prece- 
demment. 

18. Mur pouvant etre obtenu par le procede de cons- 
truction selon I'une quelconque des revendications 4 $ 
1 a 17. 
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